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NQuroleptanalgesia is wide lyused  for  relieving the pain syndrome in acute myocardial  infarction [3]. 
However, the fact that the drugs used have different kinds of action (analgesic, neuroleptic,  o!-adrenolytic,  etc.) 
leads to divers i ty  of the response both of the hemodynamics as a whole and of the blood supply to the heart  in 
par t icular ,  The present invest igat ionwas devoted to a study of the action of neuroleptanalgesic agents on the 
threshold of myocardia l  i schemia induced by measured coronary  occlusion. 

EXPERIMENTAL METHOD 

Experiments were carried out on 15 waking rabbits of both sexes weighing 2-3 kg. Under pentobarbital 
anesthesia (40 mg/kg, Intravenously) and under artificial respiration, an elastic kapron thread, connected to a 
device allowing measured constriction of the lumen of the vessel, was passed around the anterior descending 
branch of the left coronary artery. The degree of occlusion was estimated in degrees on the circular scale of 
the apparatus. After the immediate after-effects of operative trauma had disappeared, the animals were usedin 
the experiments. At the beginning of the experiment the degree of occlusion of the coronary artery giving stable 
elevation of the S-T segment on the ECG was determined, i.e., the initial threshold of myocardial ischemia. 
After normalization of the ECG the drugs were injected and occlusion of the coronary artery was again induced. 
Altogether 12 series of experiments were undertaken, with seven experiments in each series. The test drugs 
were injected intravenously: droperidol in doses of 2.5-100 ~g/kg, fentanyl 0.1-2 #g/kg, and thalamonal (2.5 + 
0.i)-(i00+ 2) ~g/kg. The ECG was recorded in chest leads HI and IV on the Mingograph-82 instrument. The 
results were subjected to statistical analysis. 

E X P E R I M E N T A L  R E S U L T S  

Elevation of the myocardia l  i schemia  threshold (10.5 * 2.7%) through the action of droperidol  in a dose of 
2.5 ~g/kg was recorded  in four of seven experiments ,  and in the rest  to lerance  of the myocardium to ischemia 
was unchanged. Injection of the neuroleptic in doses of 5 and 10 pg /kg  caused an increase  in res is tance  of the 
myocardium to ischemia in all experiments  on a v e r a g e b y  35.0 • 8.9 and 51.5 • 6.1% respect ively .  However, 
with a fur ther  increase  in the dose of droperidol  (to 100 pg/kg) changes in the threshold of myocardial  i schemia  
differed again: In three  experiments  it was raised,  in two it was unchanged, and in two it was lowered a little. 

Injections of fentanyl in a dose of 0.1 t~g/kg caused no increase  in the res is tance  of the myocardium to 
ischemia.  The threshold of ischemia af ter  injection of fentanyl (a narcotic  analgesic) in a dose of 0.2 pg/kg was 
lower than initially in two cases,  unchanged in four, and only in one experiment was it raised by 12.5%. After 
injection of fentanyl in doses of 1-2 ~g/kg a tendency was observed for  the res is tance  of the myocard ium to 
ischemia to fall on average by 14.9 • 7.6 and 6.9 • 2.9%. 

After simultaneous injection of droperidol  2.5 t~g/kg and fentanyl 0.1 pg/kg,  the greates t  increase  in myo-  
cardial  to lerance  to ischemia was observed (63.8 • 15.1%). Thalamonal,  in constituent doses of droperidoI and 
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fentanyl of 5 + 0.2 and 10+ 1 ttg/kg, ra i sed  the threshold  of i s chemia  by 51.6 :L 6.2 and 56.7 + 15.0%. Changes in 
the i s chemia  threshold  a f te r  injection of droper idol  and fentanyl in high doses  (100+ 2 #g/kg)  were  va r i ed  in 
direction:  In two exper imen t s  the threshold  of myocard ia l  i s chemia  rose ,  in th ree  it was unchanged, and in two 
it fell  to 12 and 50%. 

The w r i t e r s  showed p rev ious ly  that  d roper idol  i n c r e a s e s  the co rona ry  blood flow in acute co ronary  oc-  
clusion, lowers  the cent ra l  venous p r e s s u r e  and pe r iphe ra l  va scu l a r  r e s i s t ance ,  and also causes  redis t r ibut ion 
of the myocard ia l  flow fo r  the benefit  of the endocard ium [4, 5]. Elevation of the i s chemia  threshold  b y d r o p e r i -  
dol in waking an imals  can thus be regarded  as the resul t  of improvemen t  of the blood supply to the d iseased  
hear t .  This  effect of the drug is probably  assoc ia ted  not orly with its cent ra l  and pe r iphera l  a - a d r e n o l y t i c  
action [1], but also with a d i rec t  lytic effect  on the coronary  a r t e r i e s .  The poss ibi l i ty  cannot be ruled out that 
a definite role  in the i nc rea se  of myocard ia l  t o l e rance  to i schemia  is played by a reduction in the p re - load  and 
a f t e r - load  on the affected hear t .  With an inc rease  in the dose of droper idol  its hypotensive effect is potentiated, 
and this  impa i r s  the blood supply to the i schemic  hear t .  The s m a l l e r  r i s e  in the threshold  of myocard ia l  i sch-  
emia  under the influence of d rope r ido l  100 t~g/kg compared  with the action of smal l  doses  of the drug is evidently 
connected with th is .  

Fentanyl  also inc reased  the volume veloci ty  of the co rona ry  blood flow, but it inc reased  by an even g r e a t e r  
degree  the oxygen consumption of the affected myoca rd inm.  It can be tenta t ive ly  suggested that  lowering of the 
threshold  of myocard ia l  i s chemia  by fentanyl is connected with aggravat ion  of the oxygen deficiency in the hear t .  
The depressan t  effect of the analges ic  on the an ima l s '  r e s p i r a t o r y  center  may also play a definite role  [2]. 

Elevat ion of the threshold  of myocard ia l  i s chemia  by tha lamonal  in smal l  doses  of its constituent p r e p a r a -  
t ions probably  develops  on account of rea l iza t ion  of the ca rd iovascu l a r  effect of droper idol  with the i r  potent ia-  
t ion by fentanyl,  the m e c h a n i s m  of which ca l l s  fo r  specia l  invest igat ion.  The re la t ive ly  s m a l l e r  i nc rease  in 
myocard ia l  to l e rance  to i s chemia  following combined injection of droper idol  and fentanyl in high doses  (100 and 
2 t tg/kg) is evidently due to the abil i ty of droper idol  to induce marked  hypotension, which cancels  out its lyric 
act ion on the co rona ry  a r t e r i e s ,  and the unfavorable  effect  of l a rge  doses  of fentanyl on the oxygen balance of 
the infarc ted  hear t .  
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